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Fazenda B r a s i l e i r o  Gold Mine i s  l o c a t e d  i n  t h e  n o r t h e a s t e r n  p a r t  o f  Bahia  S t a t e ,  B r a z i l ,  w i t h i n  a 8 k m  
E-W s h e a r  zone  (Weber E e l t ) ,  i n  t h e  maf i c  domain o f  t h e  "Rio I t a p i c u r u "  G r e e n s t o n e  Belt .  It is  a n  E a r l y  P r o t e r o z o i c  
a u r i f e r o u s  q u a r t z - l o d e  d e p o s i t  h o s t e d  i n  i r o n - r i c h  s h e a r e d  c h l o r i t i c  s c h i s t s  ( S a n t o s  e t  a l . ,  1 9 8 8 ) .  
S h e a r  d e f o r m a t i o n  d u r i n g  g r e e n s c h i s t  f a c i e s  metamorphism ( F l )  p roduced  a t h i c k  m y l o n i t e  zone  g e n e r a t i n g  
a h i g h  p e r m e a b i l i t y  p a t h .  Gold d e p o s i t i o n  o c c u r e d  a l o n g  t h i s  d u c t i l e  s h e a r  z o n e ,  ma in ly  d u r i n g  a F2 d u c t i l e - b r i t t l e  
d e f o r m a t i o n  s t a g e  ( R e i n h a r d t  and D a v i s o n ,  1988). Raman s p e c t r o s c o p y  a n a l y s e s  o f  a b o u t  50 f l u i d  i n c l u s i o n s  were made i n  
f i v e  m i n e r a l i z e d  q u a r t z - v e i n  s a m p l e s  a c c o r d i n g  t o  t h e  s t r u c t u r a l  e v o l u t i o n  of  t h e  Fazenda B r a s i l e i r o  Gold Mine. Samples  
FB-1, FB-2 and FB-6 were c o l l e c t e d  f rom t h i n  c o n c o r d a n t  ( w i t h  S1) v e i n s  which were boud inaged  by f l a t t e n i n g  
p e r p e n d i c u l a r  t o  S1 and  s u b s e q u e n t l y  f o l d e d  by F2 e t  F3 .  They a r e  i n t e r p r e t e d  t o  b e  e a r l y  t o  s y n  F2 a g e .  Sample FE-5 
c o r r e s p o n d s  t o  a d i s c o r d a n t  v e i n ,  n o t  s t r o n g l y  deformed,  w i t h  i n c i p i e n t  boud inage  and f o l d i n g .  Sample FB-4 r e p r e s e n t s  
i r r e g u l a r  l e n t i c u l a r  "masses"  ( c e n t i m e t r i c .  t o  m e t r i c  t h i c k n e s s ) ,  d i s c o r d a n t ,  ( w i t h  S1)  and l o c a l i z e d  i n  F2 f o l d  h i n g e  
z o n e s .  The l a s t  two s a m p l e s  a r e  i n t e r p r e t e d  t o  be l a t e  F2 a g e  ( R e i n h a r d t  and Dav i son ,  1 9 8 8 ) .  T h e s e  s a m p l e s  a r e  composed 
o f  a q u a r t z  - a l b i t e  - s u l f i d e  - g o l d  a s s e m b l a g e .  
Accord ing  t o  q u a r t z  f a b r i c s  t h e  f l u i d  i n c l u s i o n s  may be b r o a d l y  d i v i d e d  i n  t w o  g r o u p s  : ( a )  t h o s e  
s i t u a t e d  i n  r e s i d u a l  p h e n o c l a s t  o f  q u a r t z  i m e r s e d  i n  a r e c r y s t a l l i z e d  m a t r i x  (FE-4 and FB-5 s a m p l e s  show well  deve lopped  
p h e n o c l a s t s  wi th  c o r r o d e d  b o r d e r s ,  w h i l e  F B - 1  and  FB-2 s a m p l e s  p r e s e n t  s m a l l  o n e s ,  a l m o s t  a l l  r e c r i s t a l l i z e d )  ; and  (b )  
t h o s e  r e l a t e d  t o  t h e  own r e c r y s t a l l i z e d  q u a r t z  g r a i n s  ( l o c a l i z e d  w i t h i n  and i n  t h e  b o u n d a r i e s  of t h e  n e o g r a i n s  and i n  
n u c l e a t i o n  c e n t e r s  i n s i d e  p h e n o c l a s t s ) ,  wh ich  a r e  o b s e r v e d  i n  a l l  s amples .  
The " e a r l y "  star;;:' i n c l u s i o n s  c a n  be  s u b d i v i d e d  i n  f o u r  t y p e s  : t y p e  I C02-CH4-N2 u s u a l l y  C-bea r ing ,  
t y p e  II C02-CH4 f r e q u e n t l y  C-bea r ing ,  t y p e  III. CO2 and typ.e I V  CH4-N2-(H20). Water  was n o t  o b s e r v e d  when t y p e  I f l u i d  
i n c l u s i o n s  a r e  a s s o c i a t e d  w i t h  g r a p h i t e  ; it may have been l o s t  a f t e r  t r a p p i n g  e i t h e r  by d i f f u s i o n  (Roedder ,  1984) o r  
by i n  s i t u  r e a c t i o n s  (Dubessy,  1 9 8 4 )  ; a l t e r n a t i v e l y ,  w a t e r  c o n t e n t s  may h a v e  been l a r g e r  t h a n , e s t i m a t e d  from 
m i c r o s c o p i c  o b s e r v a t i o n s  ( K r e u l e n ,  1 9 8 7 ) .  
L a t e r  i n c l u s i o n s ,  r e l a t e d  t o  r e c r y s t a l l i z e d  q u a r t z ,  a p p a r e n t l y  d o  n o t  c o n t a i n  g r a p h i t e  a n d  h a v e  h i g h e r  
w a t e r  p r o p o r t i o n s  : i n  a d d i t i o n  t o  t h e  compos i ton  r a n g e  i n  e a r l i e r  i n c l u s i o n s  ( t y p e s  I ,  II and  I V )  o n e  n o t i c e s  t h e  
p r e s e n c e  of  Type V CHq-(H20) i n c l u s i o n s  and  t h e  l a c k  of Type III CO2 o n e s .  Types  I V  and V a r e  somet imes  i n  s e c o n d a r y  
t r a i l s  c r o s s - c u t t i n g  r e c r y s t a l l i z e d  q u a r t z .  L a t e r  H20 r i c h  i n c l u s i o n s  a r e  p r e s e n t  i n  a l l  s a m p l e s  m a i n l y  a l o n g  h e a l e d  
f r a c t u r e s .  I n  f l u i d  i n c l u s i o n  s t u d i e s  c a r r i e d  o u t  on t h r e e  m i n e r a l i z e d  s a m p l e s  a t  Fazenda B r a s i l e i r o  Mine by Xav ie r  
( 1 9 8 7 ) ,  d i s t i n c t i o n  between i n c l u s i o n s  b e l o n g i n g  t o  p h e n o c l a s t s  and r e c r y s t a l l i z e d  q u a r t z  was n o t  o b s e r v e d  n e i t h e r  
C-bea r ing  i c l u s i o n s .  
( 1 )  E a r l y  C02-CH4-N2 and C02-CH4 u s u a l l y  C-bea r ing  f l u i d  i n c l u s i o n s  i n  p h e n o c l a s t s  may i n d i c a t e  a n  e a r l i e r  c i r c u l a t i o n  
of a h o t  l o w - d e n s i t y  f l u i d  p r o b a b l y  e q u i l i b r a t e d  w i t h  g r a p h i t i c  p e l i t e s  d u r i n g  metamorphism,  r e f l e c t i n g  f l u i d  
c o m p o s i t i o n s  d u r i n g  t h e  b r i t t l e - d e f o r m a t i o n  o f  q u a r t z  ( F 2 ) ;  
( 2 )  The i n c l u s i o n s  o b s e r v e d  i n  t h e  r e c r y s t a l l i z e d  q u a r t z  c o u l d  r e s u l t  f rom t h e  mix ing  o f  t h e  f o r m e r  v o l a t i l e s  w i t h  
aqueous  f l u i d s .  
Type I i n c l u s i o n s  f rom r e c r y s t a l l i z e d  q u a r t z  a p p e a r  s p a t i a l l y  r e l a t e d  tp a u r i f e r o u s  s u l f i d e s  and f r e e  
g o l d  ; h e n c e  t h e y  p r o b a b l y  r e p r e s e n t  t h e  ore  fo rming  f l u i d s .  F l u i d s  t r a p p e d  i n  p h e n o c l a s t s  a r e  n o t  c o n s i d e r e d  t o  have  
p l a y e d  a r o l e  i n  t h e  g e n e s i s  o f  t h e  m i n e r a l i z a t i o n  and a r e  t h o u g h t  t o  be  metamorphic  v o l a t i l e s  o l d e r  t h a n  g o l d  
d e p o s i t i o n .  
The model p roposed  f o r  t h e  o r e  g e n e s i s  is  r e l a t e d  t o  t h e  d e s t a b i l i z a t i o n  o f  s o l u b l e  g o l d  complexes i n  
r e l a t i v e l y  o x i d i z e d  f l u i d s  t h a t  would r i s e  a l o n g  t h e  d u c t i l e  s h e a r  zone ,  when it became r e d u c e d  by i n t e r a c t i o n  w i t h  
g r a p h i t i c  p e l i t e s  t h a t  rest  s t r u c t u r a l l y  above  t h e  m i n e r a l i z e d  zone.  Above 4OOOC ( t h e  minimum t r a p p i n g  t e m p e r a t u r e  o f  
t y p e  I f l u i d  i n c l u s i o n s  r e c o r d e d  by X a v i e r ,  1987)  t h e  f l u i d  m a i n t a i n e d  i t s  foz  c l o s e  o r  above  t h e  O-F-M b u f f e r ,  
c o m p a t i b l e  w i t h  t h e  g r a p h i t e - f l u i d  e q u i l i b r i u m  ( K r e u l e n ,  1 9 8 7 ) .  Gold d e p o s i t i o n  may have  t a k e n  p l a c e  when t h e  
g r a p h i t e - f l u i d  e q u i l i b r i u m  was no l o n g e r  m a i n t a i n e d .  f l u c t u a t i o n s  of  t e m p e r a t u r e  a round  t h e  b l o c k i n g  t e m p e r a t u r e  o f  t h e  
g r a p h i t e - f l u i d  e q u i l i b r i u m  (Ramboz e t  a l . ,  1 9 8 5 )  c o u l d  have c a u s e d  r e p e a t e d  s t a g e s  of g o l d  d e p o s i t i o n ,  p o s s i b l y  d u r i n g  
a l l  t h e  p e r i o d  o f  d u c t i l e - b r i t t l e  d e f o r m a t i o n  ( F 2 ) .  
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Two main e p i s o d e s  o f  t h e  h y d r o t h e r m a l  e v o l u t i o n  may be i l l u s t r a t e d  : 
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